Receptor-mediated phosphorylation of spermatozoan proteins.
These studies are the first to report egg peptide-mediated stimulation of protein phosphorylation in spermatozoa. Speract (Gly-Phe-Asp-Leu-Asn-Gly-Gly-Gly-Val-Gly) or resact (Cys-Val-Thr-Gly-Ala-Pro-Gly-Cys-Val-Gly-Gly-Gly-Arg-Leu-NH2) stimulated the incorporation of 32P into various proteins of isolated spermatozoan membranes in the presence, but not absence, of GTP. The Mr of three of the phosphorylated proteins were 52,000, 75,000, and 100,000. GTP gamma S (guanosine 5'-O-(3-thiotriphosphate] but not GDP beta S (guanosine 5'-O-(2-thiodiphosphate] or GMP-PNP (guanylyl imidodiphosphate) also supported the peptide-mediated stimulation of protein phosphorylation. The peptides markedly stimulated guanylate cyclase activity, and GTP gamma S or GTP but not GMP-PNP served as effective substrates for the enzyme. The accumulation of cyclic AMP was not stimulated by the peptides. Subsequently, it was shown that added cyclic GMP or cyclic AMP increased 32P incorporation into the same membrane proteins as those observed in the presence of peptide and GTP. The amount of cyclic GMP (up to 3 microM) formed by membranes in the presence of peptide and 100 microM GTP equated with the amount of added cyclic GMP required to increase the 32P content of a Mr 75,000 protein selected for further study. 32P-Peptide maps of the Mr 75,000 protein indicated that the same domains were phosphorylated in response to cyclic nucleotides or to egg peptide and GTP. Intact cells were subsequently incubated with 32P to determine if the radiolabeled proteins observed in isolated membranes also would be obtained in intact cells. The 32P contents of proteins of Mr 52,000, 75,000, and 100,000 were significantly increased by the addition of resact. Peptide maps confirmed that the increased 32P incorporation obtained in a Mr 75,000 protein of isolated membranes occurred on the same protein domains as the 32P found on the Mr 75,000 protein of intact cells. These results suggest that a GTP or GTP gamma S requirement for peptide-mediated protein phosphorylation in spermatozoan membranes is mainly due to the enhanced formation of cyclic GMP, and it therefore is likely that peptide-induced elevations of cyclic nucleotide concentrations in spermatozoa are responsible for the specific increases in 32P associated with at least three sperm proteins, all apparently localized on the plasma membrane.